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Reminiscence, or an increase in retention scores from 
a short^- to-long-term retention test, has been shown in some previous 
work to be a significant function of arousal. Previous studies of the 
effects of color versus black-and-white audiovisual presentations 
have generally used film or television and have found no facilitating 
effect of color on learning or achievement- No such studies, however, 
have specifically studied reminiscence, although there is reason to 
believe that color would be more arousing than black--and-'white and 
thus should facilitate reminiscence. The present experiment examined 
reminiscence over one week as a function of color versus 
black-and-white slides-tape presentations. It was found that the 
proportion of subjects reminiscing in the color condition was 
significantly greater (p,05, one-tailed test) than the proportion 
reminiscing in the black-'and-white condition* No contribution of a 
measure of individual differences in arousal or stimulation seeking 
was obtained. The relative lack of strength of the color effect was 
noted, and some design considerations for further research on 
learning and memory effects of color were outlined, (Author/MC) 
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" - ''^ The litaratura on the effect on luarning of color as opposed to 

black and white presentalions in film and television has gcnorally 
indicated iio significant learning differences, except wJiere the use 
of color is esaential to the content being communicated, for exaniplo, 
as in a presentation on the color spectrum. Most of the studies in 
this area have considered either movie film or television presentationH. 
Very little research has been concorncd with slide-tape presentations. 

Although learning does not generally seem to be Inflaonccd by 
color over black/white prcsontation, there is reason to believe that 
color should influence mmnorial processes in learning from such media. 
Considerable evidence is available that long-term retention is a 
significant function of physiological arousal during learning (2), 
with high arouaal leading to better retention than lov> arousaL 
Reminiscence, or increa se in retention over time, as opposed to 
forgetting over time, is usually significantly greater following 
high-over low-arousal learning. It may be hypothesized that color U 
more physiologically arousing than black and white although systematic 
^ physioJogical data to support this hypothosis arc not available. Wilson 

(7) haB reported that the warm color red is physiologically more 
arousing than the cool color green. Many studies have demonstrated 
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thfit black and whltu art: ranked svhorc apparent tcmpcraiui'c is 
cLinccrnecl iicnrer lo grucm and bliiu than to such hot colors arci rccij 
oraiigo and yellow (6), From the foregoing analysis it would be 
predicted ihui color presentations would lead to a grcatar uicidcncc 
of reminisccncu relative to black/white prDScntations . One problem 
where this hypothesis is concerned is that the bulk of prior researcli 
on color versus black/white presentation has not employed long-term 
retention tests as well as short-terni tests. Without such a repeated 
measures design it is not possible to estimate the differential 
incidence of reminiscence between the two presentation conditions. It 
is possiblG that although as the literature has shown, color versus black/ 
white presentation do not usually lead to initial learning differences, 
there may be reminiscence differences between the two presentations. 
More relevant studies have been of the one-tcst-session type. Perform- 
ance is assessed following the fihii or television presentatLon. How = 
ever, in few cases is a long-term retest given. Thus, although 
initial differences may be negligible, the incidence of long-term 
reminiscence, or at least resistance to forgetting, may be greater 
following color over black/white presentation, 

.An additional factor relevant to the general finding of no color 
versus black-white differences in learning may lie in the cons ide rat ioii 
of individual differences. It is possible that although generally 
no main elfect of color were obtained, color nrescMitRtions were 
better for ^orvA- t^^Ul ollu'r ^ubj^c;-, s svt're black-wlu:^^ prc^entnl ions. 
Froni the prudent theoretical pLirspcciivc, a relevant individual 
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dirfcrijncc varialiJci is thai of intrinsic arouLial (2) or cxcitenKMit- 
seeking, A personality dimension that has rcccMitly been given 
sidcrablc impurtance in the discussion of personality is that of 
stimulation- or exc itement « seeking (3). Persons differ reliably in 
the degree to which they seek stimulation, presuniably becauRe they 
differ in thcLr underlying arousal levels. Those persons wJio arc 
low in intrinsic physiological arousal will seek stimulation to raise 
their arousal to leveLs more optimal for effective fanctioning, 
relative to those porsons who are high in intrinsic physiological 
arousal who will avoid or not seek stimulation so as to lower their 
arousal to levels more optimal for effective functioning. This 
theoretical relationship of arousal to stimulation-seeking assumes 
an inverted-U shaped relationship of arousal level to effective 
psychological functioning. Evidence for such a relationship has 
been prcacnted by Berlynu (1), Farley (2), and Lcuba (4) among others, 
On the basis of the present theoretical analysis, the greatest 
incidence of reminiscence or at least resistance to forgetting would 
be expected in high arousal persons (low stimulation- seeking) when 
color presentation is used. Least reminiscence or least resistance 
to forgetting would be expected in low arouBal pnrsons (hi^h 
stimulation-seaking) when black/white presentation is used. 

The present study was undertaken to test our hypothesis 
rolalinLi rrminUcc.nicp to color v, rriu« idnck/v.'hif:e p i' cMilat ion and 
individuaL dilforericeH la arousai usinLi a slide-tape proscntalion. 
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3p Subjocts consisted of 52 nursing ^tuclunts in training al llw 

Univoriaty of Wiscnn^in in 1970, Thunc stuclunts comprised most of 
the beginning nursing studentff- taking a required short courso in an 
audio-tutorial laboraiory. This laboratory preparod students to 
effectively employ various equipment and procedures in studying 
subject mattor areas. Prior to taking the course, they were shosvn 
a 20-slidc overview, at a 15 second presentation rate, of the labora- 
tory and its functions and characteristics. The subjects were 
presentud the slide-tape prograiii at the same tinif^ with one-half 
randomiy assigned to a color presentation and one-half to a black/ 
white presentation, with the two different preseritations occurring 
simultaneously in two comparable rooms. The arrangemcrit of the 
oquipment (e.g, Bize of image on screen, etc.) was identical between 
the two condLtions. A 20-itcm multiple ^choice (4 choice) comprehension 
test consisting of 10 literal and 10 inferential items was given 
immediately following the first presentation of the material. There 
was one item in the test for each slide presented. Order of items 
on the test was random. One week later this test was again given to 
each subject. The subjects were unaware tluit they were to be 
tested, either for the iirLmediate test or the long-term test. 
Responding was anonymous. In addition to the slide-tape presentation, 
all juibjec'ts wore adm inistv^ red a background qucslionna i re (e.q. aye, 
CPA, parental occupations, etc.) and the Sensation-'Sccking Scale (SSS) 
of Zuckcrrnan, Kolin, Price and Zouh (S). This 22^iinm Hcale ha.^ 
been widely used as a ineasura of individual dilferences in siiinulation- 
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scM-king and h?iB rGlativuly high rclinbilitico and construct validity (3), 
^ The [\r^i data analysis considered the main effect of color Oii 

thu iiicidcncc of rominisccncc, Rominiscencc v/as definod as an 
increase in rctuntion trst purfornuincc of one item or niorc fron^ the 
shart-turni to the long -term retention test. The numbc^r of subjects 
who demonstrated rominiscencc ware: color condition = 10, black/whita 
condition = 6. The nunibur of subjocts svho demonstrated forgetting (a 
dcecrcasc in retention test performance of one itam or more from the 
short-term to the long-term retention test) were: color condition = 
8, blacK/white condition = 12, The proportion of people who reminisced 
in the color and black/white conditions svas compared by Fisher's z test 
of independent proportionMt This difference was found to be in line- 
with prediction and significant at p<. 05 (one-tailed test). It 
should be noted that persons who neither reminisced or decreased in 
retention score over time were not included in this analysis. 
Although ubviously not statistically significant, the mean performance 
scores on the short-term test of both tlie reminiscence and forQetting 
groups under the color condition were very slightly higher than under 
the black/white condition, this mean diffurence being approxiniately one 
test iteiTi for the ■'forget" subjects and less than one-half a test item 
for the "reminisce" subjects. 

The individual diffcrGnCQs analysis was accomplished by takLng 
thtf subjects includod in thn nnalypi? fihnvc and BrnHvaioly within tha 
color condlticMi aru! :n v:\thin the ll^r: /^JuU■ . ondition putting 
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them into two groups by a median split, on tho SunHation-Scu-king Seal... 
No statistical analysis was poriovnwc on these data as IL was found 
that tho frcquoncy of " rem inisc iny ^ subjects was the sama in the high 
and low SSS groups in the colur cundition, and also was th. .ama in the 
high and low SSS groups in the black/whit.c condition. No concentration 
of reminiscing subjects in any particular SSS yroup was found. 
mmmON The present results are in contrast to much prior research in 

demonstrating significant ol'fects of co^ r on memory for audio^visual 
material. The primary differences between the present and prior 
research seem to lie in the present focus on reminiscence analyses and 
in the use of slide-tape as opposed to film or television presentation. 
The concern for loriB-tsrm retention effect and the phenomenon of 

i 

reminiscence lay in the theoretical orientation based on an arousal 
analysis of memory. The present results extend the work on arousal and 
retention from list learning (2) and film (S) to slide-tape, and are 
generally in line with previous results, although previous studies did 
not use color as a putative arousal agent. However, the relatively 
weak effnct (p < . 05. one^tailed test) of color effects on reminiscence arc 
needed, using other materials, subjects, and procedural characteristics. 
The importance of including long-term retention tests is underscored. 
■ Also included in such studies should be ongoing rcaUtimc measurement 
of psychological arousal effects of color. A notion timt arousal 
facilitates mcmnry storaco or transfer from .hort^ to Ion... term ,foraoe 
V. i!h conKcfM.u'nl rom ini-wur..',. ■ ... 
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supporlud by these results. However, the bast thooreticfa intrrpi-c- 
tatioii id not obvious, given tha lack of nn inclepcnclent nicnsuro of 
arousal, the relatively weak «ffcct obsorved. the circumscribed sampl 
and the difficulty of applying multi-stage memory process analyKni; to 
the present complex, non-laboratory, in vivo rcal-lifQ learning tssk, 
considuring that most recent mamorv stage models have dealt w;th 
relatively "simple" learning tasks such as paired-associate, scoria! ' 
and free -recall. 

The lack of contribution to reminiscence of individual differences 
in stimulation-seeking or arousal may be due to the relatively small 
sample for such individual differences analyses, and the use of a 
median split on the SSS rather tlian a division that would yield more 
extreme groups. However, the latter would have yet further reduced 
the former, and given the zero order contribution to rominiscencc 
of individual differences In stimulation-seeking, one would not be 
optimistic that more extreme groups would demonstrate a reminiscence 
.X color X stimulation-seeking rnlationship. A more fruitful approach 
migiit lie in the use of oxtrEme SSS groups, or groups identified by 
a physiological arousal measure (2) with animated color versus black/ 
white presentations, that is, film or television. Tlie static present- 
ation of color in a slide-tape may bo insufficiently arousing to 
"trigger" the intrinsic arousal d iff t; rcncc b of the subjects. The 
possiblu individualiijation of instruction by media miglit be served by 
pvivsuit of such an hypnchosiH, attiMnniinj- to adapt c-ninr versus Ijlack/ 
wisite lilm prescncction io arousnl characteristics of the learner. 
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JiliN^^lAiiX Kc^miniscc ncc, or an inci-Base iu lu^tc-nLion .-.cori'.H from a short- to 
loiig-turni i-ctc-ntion test, luia bean shosvn in some pmvious work to 
be a significant, funclion of nrousal. Prcs-ious studies of the (•ffccts 
of color versus black/white audio^viaual presentations have genPrnlly 
used fihii or television and have generally found no facilitating effect 
of color on leaminn or achiGvomcnt. No such studios, howevur. hnvc 
specifically studied reminiscence, although there is reason to believe 
that color would be more aroasing than black/white and thus should 
facilitate reminiscence. The proseiit experiment examined rominiscenco 
over one week as a function of color versus black/white slidc-tape 
presentations. It was found that the proportion of subjects reminiscing 
in the color condition was significantly greater (p . 05, one^tailcd test) 
than the proportion reminisciiig in the black/white coiidiLiQii. No coatri- 
bution of a measure of individual differences in arousal or stimulation^ 
seeking was obtained. The relative lack of strength of the color effect 
was noted, and some design considerations for further research on the 
learning and memory effects of color were outlined. ThcorGtical dis- 
cussion considered arousal and memory storage proccsacs. 
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